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S W I E  OF COLORADO 
COLORADO DEPARTMENT Of H U L T H  
4210 East 11th Avenue 
Denver. Colorado 80110 
Phone (3031 320-8333 

_ _  _. 

2 9  Xovember 1988 

B o c Q  Flats Area OEice 
U.S. Dtqartneak 'of Enzrgy 
P.O. Box 928 
Golden, Colorado 80402 

Re: EPA 1.D- No, COX390010526 
Solar Evapor;tei& Clssur? P l z n  Cmmats 

The 2 a z a d o u s  X a t e r l d s  & %ste Hanagemcut Division of tke CJ~OZ&O Depament  
of H d t h  ("the Be7azKment") has seeewed the Solar- Zvapoktlon Pods closure 
plan o f  July 1, 1988, 

Yce Departiaent has scmc qaes t iozs  on vsslous aspects of :&e closure p l m ,  as 
defiaed in the attached cwxzents. Tze DqaP.t=e=r feels t k t  these queseiocs 
and commmts can best be addressed ia a meeting with you ,cr yoar staff. 
Please contact George Gandk at 331-4842-to a r r a a g e  a meeting date .  
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According t o  Seczion  1.2.1, e i rens ive  modiiicatfons and reaovarions were 
pe, r for ; rd  on the  S o l a r  ?onds du*%ng the 1960's and 1970's. 
rezlovations included bock l i r e r  rqair and re? lacesent .  
l i q u i d s ,  sludges and old l i n e r  matcsids were disposed of ~;herr vattous 
ponds, such as Pond 207-3 South and Center, weri? re l ined .  

These 
LzlaLxl where the 

The d m u z  operating volume f o r  Pond 207-A is g i s a  as a?prsx5asteelp 5.1 
mil l ion gal lons .  Calculations f o r  this value are r e f e r r e d  t o  in Appeidir 
2. Huwever, t b e  table of volume calculations shown in d p p e d i r  2 
i n d i c a t e s  a masiw volume for Pond 207-9 o f  approximately 5.7 mil l ion 
gallons. 
1.3 millfort gallons, while Appends 2 shows a calculated volume of 1.2 
milUon gallons. Explain t h e  discrepancies .  

S i m i l a r l y ,  the ope-zating volume of Pond 207-C i s  estimated at  

Section 1.3.2.2 states that "31utouium-239 and Bmericfum-.241 Lvre nor 
i d e n d l i e d  i n  the Pond 207-3 North l i q u i d  in A p r i l  and Hay, 1986.' 
However, t h e  ana lyz ica l  report  f o r  Pond 207-3 Norrh, dated August 27, 1985 
and found in Appendix 3 ,  indicates Pu-239 levels o f  71.2 pCi/l and b 2 4 1  
levels of 57.6 p C i / l .  Likewise, the  a n a l y s i s  dated June 5, 1984 shows 
Pu-239 l e v e l s  or' 30 p C i / l  and Ar241 levels o f  97 pCf/l for Pond 207-3 
North. 
re la t ive ly  short time period fran June, 1984 t o  April, 1986. 

Page 32 i n d i c a t e s  that Ponds 207-3 North and Center "have generally low 
concentzat ions  o f  nitrates, metals and radionuclides" .  
c o n c e n t r a t i o n  average of 380 mg/l and t h e  gross a lpha  average o f  104 p C l / l  
are lower than Pond 207-9, btIE aze ad11 e levated  i n  comparison t o  th 
Colorado drinking water standard for nitrate (10 mg/l) and the Colorado 
screening l eve l  of 15 pCl/l for gross alpha in water. 
v a l u e s  can be considered "low'. 

Erplain the l a r g e  variation in these radionucl ide  l e v e l s  over t'he 

The ni t rate  

Explain haw these 

According to  page 48, "Compliance with t h e  Resource Conservat3on and 
Recovery Act (BC3A), with respec t  t o  solar  pond c l o s u r e ,  uill be ac j leved 
by meeting 6 a 3  1007-3, Sect ion 265.228 and S e c t i o n  264 Subpar= F.' 
Compliance wi th-Sec t ion  265, Subparr C and Secr lon  264 i s  a lso  required 
f o r  solar porrd closure in place as a l a n d f i l l .  S i m i l a r l y ,  Section 4.1,  
page 115 a lso  requires  compliance w i t h  t h e s e  regula t ions .  

The Sumrnarjr o f  S o l a r  Pond Closure Activities,  presented in Figure 10 00 

page 49, is based on the resumption o f  pond-treting activities by the end 
of July, 1988. Page 50 states that schedules w i l l  be  revised within 30 
days if probl- a r e  identified and the  schedule cannot: be met. 
c u x e n t  pond-crere s t a t u s  must be i n d i c a t e d ,  and the  scfiedule upiared t o  
reflect the  delays i n  the pond-creting operations.  
throughout t h e  c losure  plan, must also be updated based on the  revised 
poad-czeting scnedule . 

The 

Other schedules 

What is  the "son-toric, non-radioactive dye", r e f e r r e d  t o  i n  S e t i o n  
2.2.6, which must be added t o  the  solar ponds " t o  i n c r e a s e  heat gain and 
t h e r e b y  increase  s o i a t  evaporation"? 
condit3ons  under which tUs dye may be used. The Material Safety Data 
S h e e t  (MSE) f o r  this dye should be inc luded in the appendices t o  this 
c l o s u r e  plan. 

E r p l a i n  t h e  circmstances and 
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7) Sec,zlots 2.L.3.2 aaC L.5 a+serih potelltia:  "suCde2 Ltczeases ij. a i r t o z e  
conrs= inat lon  due t o  e s c i v a t l o n  ia loczlized h:gS?ly conrasfnated areis".  
The he=izk and salecy plan cxst s p e c i f i c a l l y  address t h e  prevmtion an,d 
reduczion of a i r  r e i e a s e  or' coatamiaarzd dust.  Lark c t s s a r i o n  mezsures ia 
a n t f c i ? a r i o n  or' caturzl ciissi?ation a r e  c o t  aaequatc proccccion f o r  hunan 
health and t h e  erzvironneit. 
towards the p r e v e a t i o a  o f ,  not  t h e  conrrol  of a release, and w i l l  require  
the use or' dust  suppressants such a s  verrlng agents during excavation. 
These agents will be specdf2ed beforc  use. 

The work plan f o r  the s i t e  musc be dfrecteci 

8 )  Sections 2.6.1, 2.6.1.2 and 2.6.1.3 indica te  that the resoval  of pond 
Uners and underlying soils a r e  depeoaeit 00 combined plutonium and 
americium a c t i v i t y .  
for combined a c t i v i t y .  
c o a s t r u c t i o a  standard for plutonium i n  soil as establ ished by t h e  Colorado 
D e p a r t a m t  o f  Heal th  (Co€i)(O.SpCi/gm). 
must be used as r h e  d e c i s i o n  l e v e l ,  and t h e  'as low as resonably 
achievable" o r  ATXRa philosophy f o r  surface radioac t ive  coatamination 
levels must be applied.  

The d e c i s i o n  l e v e l  for removal is set  at  20 pCi/gm 
This level is aproxlmarely  22 times t h e  

The QH s u n d a d  of 0.9 pCi/gm 

S t a t e  p u r  r a t i o n a l e  in basing t h e  s o i l  and liner removal dec i s ion  
e x c l u s i v e l y  on plutonium and americium. 
such as stzmtium, cadmium, organics ,  etc. may be present at l e v e l s  far 
above the M a x i m u m  Contaminant Level  (HCL), thus predicating soil and/or 
l l n e r  resoval .  

Other s o l a r  pond Contaminants 

9) Section 2.6.1.3 i n d i c a t e s  that t h e  lateral and vertical extent of soil 
contaminat ion requiring c a p o i q  have been evaluated and are discussed i n  
Appendix 6. 
solar  p o d  area must be presented so as to rapidly i d e n t i f y  t h e  lateraf 
and verrlcd estand o f  contamination. 
be  based on this information as it i s  gathered. 
based on the noaheast t readlag  n i t r a t e  'plume' which envelopes "all 
f n t e r a e d i a t e  boreholes  escept S2 1347" appear to  best re?resent the 
=rent or' soil contamination. 

The contours o r  i s o p l e t h s  f o r  coastltuezts of cuncerzt in tbe  

Approval o f  removal activities w i l l  
Currently,  isopleths 

10) Appendix 6 (page 5-33) indicates that "it is likely tbat contamination at 
Well 17-86 has a r i s e n  from t h e  s o l a r  p o d s  because o f  t h e  inzbility or' the 
French d r a i n  t o  c a p t u r e  all contaminated ground water e s f t i n g  t h e  s o l a r  
p o d s  during per iods  o f  high prec lp i ta t ion" .  Data f o r  Well 17-86 i n d i c a t e  
that the nirrare l e v e l  r a s e s  from 145 t o  540 mg/l, and t h e  t o t a l  
d i s s o l v e d  s o l i d s  (TDS) level exceeds 4000 mg/l. 
esceed drinking water standards. 
the  F r e n c i  d r a b  systes. 
the proposed i a t e z c e p t o r  drain all prevent the  f u x h e r  migration o f  
c o n s t i t u e n t s  from t k e  s o l a r  p o M s .  
i n t e r c e p c o r  drain be consrzucred? 

Both o f  these  values 
W e l l  17-86 is douu-gradient (nor th)  o f  

Zrplaiz how the esis t ing  French dra in  s y s z a  and 

How dee? w i l l  t h e  "toed-in" 

Section 4.3.3 s p e c i f i e s  a 24-inch compacted on-site s o i l  layer located 
above the 6 inch hor izonta l  sand layer .  
p l a c e d  i n  f o u r  + inch U f c s  t o  achieve optlmal design p e d o n a n c e .  
Prev ious  t o  the placement or' t h e  compacted soil layers, t h e  underlying 
sand layer m u s t  be compacred i n  order t o  mindmize soil i n f i l t r a t i o n  i n t o  
the s a d  layer.  
v a r i o u s  l a y e r s  must be specdfied.  

The 24-incb soil l a y e r  must be 

Zquipmenr and procedures used I n  compacrioa 03 t h e  
Sec t ion  4.3.8 discusses  fill p l a c e s a t  

2 



E q l a i n  how t t e  t o p s o i l  sudace  or' t;?e land2111 cap Kill be Trotecre5 from 
e r o s i o n  p r i o r  t o  the  establishmert of vegetation on t h e  cap (page 130). 
Page 119 indfca tes  that the " t o t a l  cover a r a a  is approximately 670,000 
s q u a r e  feet". This estent is based on t h e  s i t e  characrer iza t ioa .  Pzge 
137, h o e v e z ,  fndcares that "the a r e a  requlzing  vegeearfon will consist of 
t h e  750,000 square feet cover". 
c a l c u l a t i o n s  on page 129 based on the c o r r e c t  surr'ace area escimare? 

T h e  ground-varer monitoring requirerneats f o r  c l o s u r e  ( S e c t i o n  265) and 
post -c losure  (Sec t iou  264) must be evaluated and c o q a r e d  t o  tke &sting 
ground-uater mmitoring s y s t a  at t h e  solar ponds, 
ground-water monitoring plan must adequately address ti& cements and 
d e f i c i e i d e s  noted by CDH in t h e  Ground-Water Monitordag or' fnterfm S t a t u s  
Units L e t t e r ,  issued t o  the f a c i l i t y  on July 1 9 ,  1988, 

T h e  s p e c i f i c  activities t o  be monitored and documeated as complete by t h e  
independent Colorado-Fiegistered Prof essioadl Engineer will be e x p l i c i t l y  
s t a t e d  In t h e  c losure  plan. CDH m u s t  be mtified p r i o r  t o  these specific 
activities in order for a state i n s p e c t o r  t o  a lso  be present.  

A d d i t i o n a l  monitoring ueEs are needed t o  adequately del ineate  rhe extent 
or' the subcropping sandstone, and the contamination plume within these 
Besides the additional manitoring wells proposed by E€2 in Apgesdir 6, t h e  
fol lowing wells are necessary: 

Are the cover material volume 

The proposed 

- 

A. 

B, 

C. 

D. 

E. 

A bedrock mudtoring well located just south of borehole SPOEB7. 
This well will monftor the ground water down-gradient from p o d  207-C 
in t h e  arbcropping sandstone. This location w i l l  also aid i n  
e s t a b l i s h h a  t h e  e s t e n t  o f  contaminant migration in the area. 

A bedroci monitoring well l o c a t e d  apTJroximately 250 f e e t  east oi w e l l  
39-37. 
well 3947, and will m o n i t o r  t h e  down-gradienr aigratfoa of 
conrandaarion emanating from t h e  207-3 ponds. 

This well is  t o  be completed i n  the  sandstone subcropping at  

A bedrock o d t o d n g  well located i n  conjunctiou with t h e  proposed 
new BFP a l l u v i a l  well between pond 207-3 c e n t e r  and exfstbg alluvfal 
well 29-86. This wel l  w i l l  f u r r h e r  characterize bedrock hydrogeology 
i n  the area t o  t h e  easc o f  t h e  s o l a r  ponds, and also a i d  i n  
e s t a b l i s h i n g  the  ertelrt of the easterly ccmponent of coatamlaa~on 
extending from t h e  207-3 ponds. 

A bedrock and alluvial wel l  p a i r  located approximately 220 f e e t  due 
norrh of well 30-86 aad within the northeast-trending pdeochannel. 

A bedrock and alluvial w e l l  p a i r  located approrfmate3y 290 feet  due 
north o f  borehole SP10-87 witkin t h e  norcb-trending p a i e o W e f .  
This well and well $4 above are  s i t e d  in order  t o  b e r t e r  define tbe 
p o t e i t i a l  estent of contamination Vi t h i n  the paleochanoels, 

3 
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Updated crass -secr lons  base2 cm tke  infozxzFfoc obtained f rm t h s e  .;ells =us= 
a l s o  be provide6 t o  CX. 

- 

18) 

19) 

S e c t i o n  4.2.1 or' Xppezdls  6 indicates  t5at hackground soil l e v e l s  are 
d e r f v e i  fzon s a ? l e s  obtained fzom the to? ooe foot o f  soil west of the 
V e s t  Spray F ie ld .  
have a v e 7  d i f f e r e a t  background composition than the  s u d i c i a l  alluvial  
s o i l s  of the  G e t  Spray Fieid. 
screedng compazisoa f o r  "backgzoud'  s u l a c e  s o i l s  vs s u b s u l a c t  soils 
and bedrock. 
o f  tkree t o  natura l ly  occurring metal l e v e l s ,  p a r t i c u l a r l y  chromium and 
nickel ,  i n  t h e  solar pond area. 

Chraufum was found in b o r e h d e s  SP05-87, SPO7-87, SP11-87 and S215-87 a t  
levels  si ,@ficantly abave t h e  three times background standards 
arbitrarily se lec ted  by U P .  
S212-87 were also above the  U P  standard, and n i c k e l  levels f o r  boreholes 
SPO5-87, SBO7-87, SP11,87 and SP1-7 uere  also s i g n i f f c a n t l y  elevated. 
Dese elevated n i c k e l  and chromium l e v e l s  were genera l ly  associated with 
other elevated metals such as copper and zinc. 
findings at borehole S E l - 8 7  and tbe elevated concentrat ion at  deeyer 
levels o f  SPO5-87 and SPO7-87 (approximately 9-23 f e e t ) .  
results from SPO5-87, SPO6-87 and S207-87 are assoc ia ted  with the s o l a r  
pancis, and SP12-87 and SP15-87 are  do--gradient from t h e  solar ponds. 
-lain how these  a n a l y t i c a l  r e s u l t s  j u s t i f y  the  e l iminat ion  of chromium 
and n i c k e l  from closure performance standards. 

The f u r t h e r  a n a l y s i s  of I n t e r c e p t o r  Trach Pump House (IT-El) ground water 
and the ground uater c o l l e c t e d  from bedrock w l l s  placo,d in 1987 must be 
considered in conjuncriun v i t h  s o i l  data, and presented p r i o r  t o  
d i m i n a t l u g  chromium and d c k e l  frca consideration. 

Ifowever, subsudace and bedrock soils  more than likely 

Eqlain  the  validity of the a n t a m i n a t i o n  

S t a t e  your ra t iouale  f o r  attzibting a " v a r i a b i l i t y  factor" 

Chromium l e v e l s  in bozeholes SPQ6-a? and 

Expla in  t h e  elevated 

The axxalycical 

According t o  Aeendx 6 ,  page 4-26, 'stroatlum is not  considered a 
coataminant or' soils i n  t h e  solar pond area". B e f o r e  srrontium is 
dlsmfssed as a p o t e n t i a l  contaminant, strontium l e v e l s  m s t  be 
re-evaluated afzer fuhfier data have bees c o l l e c r e d  and the background 
level f o r  strontium i n  s o i l s  at the BFP has been escabl ished.  
the analytical data for sttonrfum i n  soils wirh t h e  average o f  a l l  t h e  
samples analyzed and presented inAp?endis C-l r e v e a l s  thar boreholes 
SPO2-87, S204-87 and S206-87 apparently contain  s o i l s  uhich a r e  
considerably higher i n  stronium coaceatrat fons  than the average value for 
all samples i n  Appendix C-1 (approdmately 57 plg/kg). The levels found i n  
the soil samples of these  boreholes appear t o  be a s s o c i a t e d  with the solar 
ponds and must be esplained. 
average soil stroatlum l e v e l s  i s  not acceptable ,  e s g e c f a l l y  given the  
h i s t o r i c a l  presezce of strontium within the  solar pond l iquids.  

Comparing 

T o  r e l y  s o l e l y  on c i t e d  refererrces f o r  

Appendfr 6, 'page 4-29 again deflaes '29 pCi/gm o f  t ransuranics  as the 
Urnit above which soil removal is necessaq" .  This s t a t e a e n t  is similar 
t o  Sectfons 2.6.1, 2.6.1.2 and 2.6.1.3 of the c l o s u r e  plan text. 
standard as defined by t h e  S t a t 2  o f  Colorado f o r  plutonium is  0.9 p C i / g n .  
This value is considerably lower than the proposed removal standard of 2 0  
pCi/gm above which soil r m o v a l  a t  the s o l a r  ponds would be required. 
analyses for boreholes S?O1-87, SPO4-87, S105-87, S107-87, S210-87 and 
S216-87 all contain  transuranic  a c t i v i t y  l e v e l s  above the CDH standard. 

The S o i l  

The 
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24) Sec:ion 5.2.2.4, page 5-31 s c a t s  t h t  " t i e  dee? ber'zcck sazdstone g r 3 u ~ d  
WaieZ is n o t  izpacrei by the solar p o d s  o r  o the r  poss ib le  up-graaiex  
S iX l s . "  Emever ,  be izoc l  ell 3M6 (total de?th of 16 f;.) is 
dzamat icdly  iqacced by contaminac?on (radionucl ides ,  necals  ard 
i n o q a i c s )  odgi=t:ng f=m the solar ponds. Tke Q=C:Z~ILCO, o f  elevated 
l e v e l s  of these same constitue=ts c a ~ o c  be dismissed as  n a r x r d  
v a z 5 a b i l i t 7 ,  but m u s t  be cgnsiderci as  manatizg f rca  t h e  uu-gzddlent 
sola- ponds. 
c a t ' ~ r e  ana e r z e i t  o f  contanination wi:iln t 3 e  dee? sazast3ne. 

F u E i e r  izvest lgat ion is required t o  f u l l y  c 3 a r z c : e ~ i z e  t h  

G3 / CG 
3443K:3-13 
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